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Abstract

Introduction: Large-scale profiling of plant metabolites helps to advance cur fundamental understanding of plant
biochemistry and vields discovery of novel metabolites and gene functions. However, the depth-of-coverage of
identified plant metabolites is estimated to be between 10% and 20%. We have addressed this limitation by developing
a UHPLC-QToFME-SPE-NMR platform which facilitates and acceleraies the systematic and biclogically motivated
identification of the metabolites in the model legume, Medicago trancatula. This platform has been wsed to confirm
the chemical siructare of over thirty metabolites in Medicago truncatula, some of which have not been reported before,
As a resuli, the biclogical context of our metabolomics exporiments arg increasing, thas providing even greater
opporiimitics and understanding of this model legume.

Methods: Systematic and biologically driven metaboliie identifications were pursued using 3 UHPLC-ESL-QToP-M5S-
SPE-NMR platform. For this study, aerial and root tissues of Medicago truncatula were exiracted and analyzed. An
gfficient, automated UHPLC-ESI-QToF-5PE method was developed for the isclation and concentration of targeted
componnds, thersby, enabling higher-throughput siructaral identification by NMR analyses. Accurate mass
measurements, isotopic ratios, elemental formulas, and MS/MS spectra from UHPLC-EST-QToF-MS are being used
along with in silico software (PlantMAT) to provide putative identifications of metabolites. Targeted UHPLC
chromatographic peaks were isolated, trapped and concentrated using automated SPE. Aided with the putative
identifications provided by PlantMAT, full compound structural confirmation of the isolated componnds was done by
11> and 2D NMR analysis,

Preliminary Resulis: Although routine LO/MS analysis of aerial/root tissue from Medicago fruncatula can be
accomplished using 10 mg of dried tissue, a mass of 100-1000 mg was needed to provide sufficient isolated/purified
compound (>iug) for NMR analysis. For automated SPE, it was determined that Waters Oasis HLB
{(hydrophilic/lipophilic balance) cartridges (I mm x 10 mm) viclded the best recoveries. The HLEB cartridges werg
ghited with 250 pL of methanol-d3. The entire cluent from the SPE cariridze was collected in antosampler vials and
the solvent evaporated to a volume of 30 L before transfer to 1.7 mm o.d. NMR tubes. The average solid phase
gxiraction recovery of this method was determined to be 93% for nine flavonoids and saponins. The work-flow for
compound identification in plant tissue extracts consists fust of dereplication of those chromatographic peaks that can
be identified through mass spectra matching with authentic standards present in our MBS and MS/MS Hibraries, putative,
and NMR idennfied compounds. Then, umdentified chromatographic peaks were targeted based upon their biological
significance. As many as twenly-five replicate injections of the Hssoe exiract were concentrated on mdividoal
cartridges for cach targeted peak. A UHPLC mass chromatogram of an extract of acrial Medicago troncatula tissue
will be provided with peaks anootated with the NMR confirmed structures including over thirty polyphenolic
glycosides, saponing, phospholipids, and fatty acids.
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